Nano technology application has added the effort to improve its properties by altering the microstructure. Nano materials, by virtue of their very small particle size can affect the concrete properties. The use of amorphous Nano silica at different cement contents 500, 600 and 700 Kg/m3 was studied to improve the compressive strength and tensile strength of high strength concrete. An experimental investigation has been carried out by replacing the cement with Nano silica of 0.5%, 1% and 1.5% by weight of cement at the different cement contents. The experimental test results showed that concrete prepared with 1% Nano silica showed a higher strength than those of the 0.5% and 1.5% Nano silica at the different cement contents and at 28 and 56 days.
INTRODUCTION
In the present days, Nano silica appears to be one of the attractive cement substitution alternatives for many researchers. Increases in the compressive and tensile strengths of high strength concrete are obtained by the use of Nano silica in concrete mixes. It generally requires admixtures during the mix design as it sets early. Nano silica mixed cement can evolve Nano-crystals of C-S-H gel after hydration. These Nano-crystals fill in the micro pores of the cement concrete hence improving the permeability and strength of concrete. These materials are very effective in altering the properties of concrete at the ultrafine level by the virtue of their very small size. Several researchers have studied the effects of its incorporation on fresh and hardened concrete properties. Kumar and Sharma (2016) studied the effect of addition of a certain minimum quantity of Nano silica on the increase of compressive strength of concrete. The increase in strength was maximum for Nano silica of 1% by weight of cement (b.w.c) and least for Nano silica 0.3% (b.w.c) [1] . Tao Ji (2005) studied the effect of Nano silica on the water permeability and microstructure of concrete. The findings showed that the incorporation of Nano silica can improve the resistance to water of concrete and the microstructure becomes more uniform and compact compared to normal concrete [2] . B.W. Jo et. al. (2007) studied the characteristics of cement mortar with Nano silica particles experimentally and observed higher strength of the splendid mortars for 7 and 28 days. The microstructure analysis showed that Nano silica not only behaves as a filler to improve the microstructure, but also as an activator to the pozzolanic reaction [3] . 
MATERIALS AND METHODS

Materials
Concrete Mix Proportions
Three types of concrete mixes were used with cement contents (c.c) of 500, 600, and 700 kg/m 3 , respectively. For each type four concrete mixes were made. The reference concrete mix without pozzolanic material, a mix with 0.5, 1 and 1.5% of Nano silica as a partial replacement of cement. For all mixes the water ratio (w/c) was 0.32. The coarse to fine aggregate ratio (C.a./F.a.) was taken as the common 2:1 ratio. A super plasticizer Galinme (C315) was used in mixes with a percentage of the cement weight to keep almost a constant slump for all mixes of about so that they have the same workability the slump. The absolute volume method was used to the mix proportion for each of the concrete mixes. The mix proportion of the four mixes are shown in table (2) . Similar mixes were made for cement contents of 600 and 700 kg/m3 and shown in table (3) and (4) respectively. Cement, fine and coarse aggregates were mixed in the mixer first before adding water to them. The superplasticzer was added to the water and mixed well. Nano silica was added to the mix of water and superplasticzer and they were sonnicated with the ultra-sonic cleaner for about 15 minutes at 37°c before these were added to the dry mix. (5) gives the results of the compressive strength for all the tested specimens at 28 days (σc) versus the cement content for all mixes. From data of this figure it can be noticed that the compressive strength of the reference concrete mix increased from 61.8 MPa to 75.8 MPa at 28 days as the cement content increased from 500 to 700 kg/m3. The rate of increase in compressive strength decreased as the cement content increased. The three other mixes containing Nano silica .5%, 1% and 1.5%, showed the same trend but with higher values of strength. For mixes of 500 kg/m 3 cement content about 5%, 17% and 3% increase in the compressive strength at 28 days was obtained in mixes containing Nano silica (N.S) of 0.5%, 1% and 1.5%, respectively, As compared to the strength of reference mix. Similar increases of 5%, 14% and 4% for 600 kg/m3 C.C. mixes and 5%, 15% and 3% for 700 kg/m3 C.C. mixes were obtained. The pozzolanic material (N.S) reacted with the free calcium hydroxide resulting from the hydration of cement compounds, and the resulting compounds filled the inner pores leading to lower permeability and higher ability to resist loads (physical effect). In addition, the resulting compounds were active calcium silicate hydrates which were actually a cementations material increasing the ability to resist high loads (chemical effect). A comparison between the results of the specimens containing Nano silica at different cement contents shows that as the percentage of N increased from 0.5% to 1%, the compressive strength increased. However, increasing the N.S content from 1% to 1.5% resulted in a decrease in the compressive strength. This may be explained that the higher amount of N.S, which is a replacement of a similar amount of the cement, did not find sufficient CaOH to react with and thus the strength decreased. In addition the difficulty noticed when sonicating an amount of 1.5% N.S. may also play a role in reducing the strength. Fig. 2 show the compressive result at 56 days, σc2, versus the cement content for all mixes. It is clear that the similar trend of results was obtained as that of 28 days strength. However, slight increases in the strength at 56 days were obtained in the reference mixes of 6%, 3% and 2% at cement contents of 500, 600 and 700 kg/m 3 , respectively, as compared to the respective 28 days strength. This is expected as the cement hydrations was continuing with time. Comparable gain of strength was obtained for other mixes containing the pozzolanic materials with the continuality of pozzolanic reaction. The increase in strength ceedings of the 12 th ICCAE-12 Conference, 3-5 April, 2018 MQ 1 from 28 to 56 days was 6%, 5% and 2% in mixes containing 1% Nano silica for 500, 600 and 700 cement content respectively. The Nano size of the pozzolanic material (average diameter = 19.4 nm) resulted in higher rate of the pozzolanic reaction and earlier gain of strength than that expected from the pozzolanic material in the micro level. It is also noticed that the gain in strength at 56 days compared to 28 days strength is less as the cement content increased for all mixes. Table ( 6) and figs (3) and (4) present the experimental results for the splitting tensile strength of the same above-mentioned concrete mixes of cement content varying from 500 to 700 kg/m 3 at 28 days and at 56 days. It can be seen from Fig. (3) That results of the splitting tensile strength of the concrete mixes at 28 days showed a similar trend to the compressive strength test results as the cement content increased from 500 to 700 kg/m 3 . The reference concrete mix showed a gradual increase in the splitting tensile strength at 28 days from 5.7 MPa to 6.6 MPa as the cement content increased from 500 to 700 kg/m 3 . Mixes containing pozzolanic Nano silica showed a similar trend but with higher values of strength due to the pozzolanic reaction. About 3%, 9% and 7% increases in splitting tensile strength at 28 days were obtained in mixes containing 0.5%, 1% and 1.5% Nano silica, respectively, at cement content of 500 kg/m 3 as compared to the strength of the reference concrete mix. Similar increases were obtained at 600 and 700 kg/m 3 cement content and average of 7.3 MPa splitting tensile strength (103% of the reference mix) was obtained for the mix containing Nano silica of 1% at 700 kg/m 3 cement content. This increase is related to the continuing pozzolanic reaction. It can also be noticed that the gain in strength due to the presence of pozzolanic material is less in case of splitting tensile strength than in case of compressive strength at the different cement contents. At 500 kg/m 3 cement content 9% increase in the splitting tensile strength of the 1% Nano silica concrete mix at 28 days was obtained in comparison to 17% increase in the compressive strength as compared to the results of the reference mix. This may be explained that the physical effect of pozzolanic materials in filling the pores inside concrete is not effective in case of resisting splitting tensile strength. Generally there is a decrease in σt/σc as cement content increased at 28 days as reported by many investigators [15] and [16] since they stated that as the compressive strength of concrete increased, the tensile strength decreased and consequently there is a decrease in σt/σc Also, there is a similar effect of cement content on σt/σc ratio at 28days and at 56 days for cement mix , and cement+nano as σt/σc decreases from 500kg/m 3 to 600kg/m 3 then increased up to 700kg/m 3 but this increase still less than that of 500kg/m 3 by comparing fig (5) and fig (6 ). For the other three mixes, cement, cement+nano , there is steady behavior of σt/σc at 28 days and at 56 days for cement content range from 500 kg/m 3 to 600 kg/m 3 but from 600 kg/m 3 to 700 kg/m 3 the behavior is completely different from 28 days behavior to that of 56days for the same three mixes.
Splitting Tensile strength
Comparing the test results of compressive strength with those of the tensile strength, it is implied that the increase in the strength due to the presence of n1, n0.5 and n1.5 was low in the case of tension than in the case of compression. This may be explained that the role of the pozzolanic materials in increasing the strength of the test concrete specimen is low in case of tension than in the case of compression. The physical effect of pozzolanic material (filling the inner pores) has a smaller role in the case of tension. One notices can be taken into consideration is the cost calculation for the mixes of experimental program since the cost of 10% silica fume mix is lower than that of 1% Nano silica mix but the strength gained from the 1% Nano silica mix is still approximately closed to 10% silica fume mix. 
SEM micrograph image and EDX spectrum
Samples used in SEM and EDX spectrum were cut directly from crushed cubes of the control mix and 1% Nano silica mix, one sample from each their shape was regular and their surface was flat with 500 Kg/m3 cement content at 90 days.
Hardened cement past of the control mix 
CONCLUSIONS
Within the scope of this study the following conclusions can be drown:
1-The addition of Nano silica as a partial replacement of the cement content resulted in an increase in the compressive and splitting tensile strength up to 1% due to its pozzolanic reaction.
2-Further addition of Nano silica to 1.5% resulted in a decrease in the strength, which may be related to the insufficient quantity of CaOH required to complete the pozzolanic reaction.
3-An increase in the compressive strength at 28 days of about 17%, 14% and 15% was obtained due the addition of 1% Nano silica at 500, 600 and 700 kg/m 3 cement contents as compared to the reference cement mix.
4-An increase in the splitting tensile strength at 28 days of about 9%, 6% and 7% was obtained due to the addition of 1% Nano silica at 500, 600 and 700 kg/m 3 cement contents as compared to the reference cement mix.
5-The reference concrete mix showed an increase in the 56 days compressive strength of about 6%, 3% and 2% for 500, 600 and 700 kg/m 3 cement contents as compared to the 28 day compressive strength. Obtained values for the splitting tensile strength were 5%, 2% and 2%.
6-Mixes containing Nano silica of 0.5%, 1% and 1.5% showed an increase in the strengths at 56 days in the range of that of the reference concrete mix as compared to the 28 day strengths.
